The use of yeast mitochondria to study the properties of wild-type and mutant human mitochondrial ornithine transporter.
Yeast deletion models have general utility for the study of a variety of inherited metabolic disorders. Mutations in the mitochondrial ornithine transporter result in hyperammonemia, hyperornithinemia, homocitrullinuria syndrome, a disorder of the urea cycle. To study the effects of mutations in a model system that more closely resembles the in vivo environment, we have developed an expression system based on a yeast strain lacking its endogenous ornithine transporter homologue. Wild-type human ornithine transporter and a recurrent mutation, DeltaF 188, were expressed and characterized with this system. The wild-type transporter appeared to insert into yeast mitochondria in the same orientation as in mammalian mitochondria. It showed stereospecificity, strong antiport activity and ornithine transport was competed by citrulline and arginine. The DeltaF 188 mutant was not incorporated into the membrane to the same extent as wild type, but retained significant residual activity and lost stereospecificity. In these isolated mitochondria, samarium chloride was found to be a potent blocker of transport compared to previously reported sulfhydryl-based inhibitors. A low-affinity background transport activity that promoted the exchange of ornithine for either acidic or basic amino acids was observed. This yeast model can readily be extended to the study of protein:protein interactions. In this manner, the use of yeast deletion strains can serve as a general framework to perform metabolic pathway analysis.